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DATA EVALUATION RECORD

Chemical: Phorate

Test Material: Thimet 20G, 20% ai

study Type: Freshwater Fish Static Acute Toxicity

Species Tested: Bluegill
(Lepomis macrochirus)

Study ID: MRID No. 161823. Nicholson, R.: McNabb, T. (1986)
Acute Toxicity of Thimet 20G to Blueglll (Lepomis
macrochirus): Report No.: BW-86-6-2052, Study
No.: 451.1285.6108.100. Unpublished study prepared
by Springborn Bionomics, Inc.

Reviewed By: Ann Stavola Signature-<lﬂl~b$¥mhiﬁk

Agquatic Biologist
EEB/HED Date:

Supervisory Biologist
EER/HED Date:

Approved By: Douglas Urban ‘ Signature: ZQQZ;;
' //1 8&

Conclusion:

This study is scientifically sound and with a 96-hour
LC59 value of 12 (8 to 13) ug/L, Thimet 20G is very hlthy
toxic to bluegill. This study meets EPA Guidelines reguire-
ments for an acute toxicity test on a warmwater fish with
a granular formulation of phorate, up to and including
20 percent ai.

Recommendations: N/A

Background:

Formulated product testing of freshwater fish was
required in the Phorate Registration Standard, 1983.

Discussion of Individual Tests: N/A
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Material and Methods:

a.

Test _Animals - Species: Blueaill (Lepomis macrochirus):

Total length: mean = 30 mm: range = 25 to 37 mm: Wet
weight: mean = 0.26 g: range = 0.10 to 0.48 g: Source: a
commercial supplier; Test material: granular phorate -
Thimet 20G; 20 percent ai.

Dosage - Nominal concentrations: 100, 60, 36, 22, 13,
and 8.0 ug/L as Thimet 20G. Also control and solvent
control. Mean measured concentrations: 21, 14, 7.1,
4.7, 3.0, and 2.2 ug/L as the ai phorate and converted
to ug of Thimet 20G per liter. Dilution water:
deionized reconstituted soft auality well water, pH 7.6.
Stock solution: 0.02 g Thimet 20G diluted with 100 mL
acetone: ultrasonicated for 3 hours and supernatant used
as stock solution.

Study Design - Protocol closely followed "Standard
Practice for Conducting Acute Toxicity Tests with Fishes,
Macroinvertebrates and Amphibians (ASTM, 1980). The
test procedure was modified to provide complete solution
renewals at 48 hours of the exposure period. This was
done to maintain consistent exposure concentrations of
the test material. At 48 hours all surviving fish were
transferred to a duplicate set of acuaria containing
freshly prepared solutions. Types of Test Chambers:
18.9 L glass aguaria holding 15 L of test solution.
Number of Organisms per Test Concentration: 10 bluegill
were placed in each aquarium. Loading factor: 0.17 g
biomass/L test solution. Photoperiod: 16L:8D: Test
Temperature: 23 °C.

Statistical Analyses - The mean measured concentrations
(0 and 48 hours) tested and the correspondina mortality
data were used to estimate the LCgg values and 95 percent
confidence intervals with a computer program (Stephan,
1982).

Reported Results:

The stability of Thimet 20G in freshwater was evaluated

prior to conducting this study. The half-life of phorate
was 97.7 hours. Therefore a 48-hour static renewal procedure
was used for this test.

Table 1 presents the concentrations measured throughout

the study.



Table 1.

Results of the analysis of the test solutions during the
96-hour static exposure of bluegill (Lepomis macrochirus)

to Thimet 20G.

Test solutions were renewed at 48 hours.

Measured concentrations are based on the analyses for
Phorate, the active ingredient (20%) of Thimet 20G.

Nominal Extrapolated
Concentration Measured Concentration as Phorate (ug/L) Concentration
(ug/L) 0-Hour  48-Hour 96-Hour Mean (SD)~ as Thimet 20G
As Thimet 20G - (ug/L)
Control < 0.28 < 0.25 - < 0.28 < 1.4
Solvent Control < 0.28 < 0.25 — < 0.28 < 1.4
8.0 1.7 2.8 - 2.24 (0.80) 11
13 2.7 3.3 ——— 2.98 (0.45) 15
22 4.6 4.9 - 4.74 (0.18) 24
36 7.1 ---d —— 7.1 (0) 35
60 14 -—-d - 14 (0) 70
100 21 ~---d -—= 21 (0) 104
gAnalysis of freshly prepared solutions.

d

Samples were apparently contaminated during the sampling process,
therefore preventing the analyses of Phorate in the exposure

solutions at 96 hours.

Mean (standard deviation) based on the analysis of freshly prepared
solutions only.

Due to 100 percent mortality of test organisms by 48 hours, this

solution was not renewed.

Analysis of QA samples showed satisfactory analytical
control with a recovery range of 87 to 112 percent.

Table 2 presents the cumulative mortality data and
observations of symptomatic behavior in fish.



Table 2. Concentrations tested and corresponding cumulative
mortalities of bluegill (Lepomis macrochirus)
exposed to Thimet 20G for 24, 48, 72, and 96 hours.
Concentrations are based on extrapolated mean measured
Phorate concentrations.

Extrapolated
Mean Measured
Concentration Cumulative Mortality (%)
(ug/L) 24-Hour 48-Hour 72-Hour 96-Hour
as Thimet 206G
Control 0 0 0 0
Solvent Control 0 0 0 0
11 0 109/ 40° 40°
15 - 0? 709 80 90
24 200 90¢9 100 100
35 80° 100 100 100
70 100 100 100 100
104 100 100 100 100

@0ne fish exhibited a complete loss of equilibrium; one fish
bexhibited a darkened pigmentation.

Several of the surviving fish exhibited a complete loss of
equilibrium and were lethargic.
dAll of the surviving fish exhibited darkened pigmentation.
Several of the surviving fish exhibited pectoral fins
anteriorly extended.

One of the surviving fish was at the surface of the test
fsolution.

One fish was lethargic.

One of the surviving fish exhibited pectoral fins
anteriorly extended.

The calculated L.C values are:

50
Time LC., and 95% CI (ug/L)
24-hour 29 (24 to 35)
48-hour 14 (12 to 18)
72-hour 12 (7 to 14)
96-hour 12 (7.8 to 13)



Dissolved oxyaen (DO) and pH were measured at 24-hour
intervals for each test concentration that still had surviving
fish. The pH values ranged from 7.6 and 7.7 at O-hour and
to 6.7 through 7.1 at 96 hours. DO was supersaturated at
O-hour (106 to 108 percent) as the levels were 9.2 to 9.4 ppnmn.
At the end of the first 48-hour period they were reduced to
4.9 to 6.7 ppm, but they were somewhat higher at the end of
the second 48-hour period, 5.9 to 8.3 ppm. Temperature was
maintained at 23 °C.

Study Authors' Conclusions/QA Measures:

The 96-hour LCgqg for bluegill exposed to Thimet 20G
was 12 (7.8 to 13) ug/L. This indicates that Thimet 20G is
very highly toxic to bluegill. The NOEL was < 11 ug/L, the
lowest concentration tested.

QA Statement: "The data contained in this report were
audited by the Quality Assurancer Unit to assure compliance
with the protocols, standard operating procedures and the
pertinent EPA Good Laboratory Practice Reculations. . . ."

Reviewer's Discussion and Interpretation of Study:

a. Test Procedures - The procedures were done in accordance
with protocols recommended by the guidelines. One
discrepancy with established protocols is the fish were
fed daily durinag the acclimation period, includinag the
48-hour prior to bedginning the test. The reason for
ceasing feed for 48-hour is to prevent the accumulation
of uneaten food or fecal material in the test chambers.
However since the fish were placed into the test vessels
after the test material was added, it is unlikely that
there was any significant amounts of organic matter in
the chambers. We accept the test procedures.

b. Statistical Analysis - The LCgg values were recalculated
with our program, which is also based on a program
developed by Stephan.

c. Results and Discussion - EEB calculated the LCgg values
as follows:

Time ECsn and 95% CI (uqg/L)
24-hour 29 (24 to 35)

48-hour 14.5 (12 to 18)
72-hour 12 (7 to 14)

96~hour 12 (8 to 13)



As their results agree with ours, we accept their results
as valid.

The data indicate that Thimet 20G is very highly toxic
to bluegill.

d. Adequacy of Study

1) Classification - Core for granular phorate up to
20 percent ai.

2) Rationale - Scientifically sound study that followed
EPA Guidelines. Formulated product testing was required.

3) Reparability - N/A

15. Completion of One-Liner for Study: N/A

16. CBI Appendix: N/A
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